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. PEOVISIONAL SPECIFICA.TION. 

ImprovementB in Iiiquid Evaporating Apparatus. 

1, AXiV'SJBu Chax'mai^, of. 17, York Street, Liverpool, ia the Ociuuty of 
. Lancaster, li/Bgineer, do Iiereby declare the nature of tliie invention to be as 
followa: — 

This invention Las reference to appai'atns for evaporatine; liquids, suck as for 
5 concentrating liqnide ; and it relates more particularly to l£at type of apparatus 
wherein the steam or vapoui* given oil: from the liquid being evaporated and 
concentrated, or some of it, is compressed by a steam jet apparatus, and its 
temperature raised; and such comin-essed steam, together witli the steiVni used 
as the motor liquid of the jet apparatus, is utili^^ed to heat and evaporate further 

10 liquid. . , . 

In the following description of apparatus for evaporating hquid, the miprover 
ments hereunder ax© comprised - 

The pvaporating .vessel, whether in a single effect, or a multiple e£ect 
arrangejn^nt, will be assumed to be of the; vertical type, Laving a nest of tubes 
15 within it, say at its lower part, conuected' at their lower and upper ends, to 
two plates, and to the outside surfnce of which the heating steam ia applied;, 
whilst the liquid lies in the lower part, and passes through the tubes. 

Within the evaporating vessel, and coimected with the upper tube plate on 
it, the steam jet forcing apparatus of the kind referred to, or a plurality of 
same, is or are employed, and supplied with motor steaiu of high pressure 
from outside, so that the whole of this jet apparatus is surrounded with steam 
or steam and liquid, and the inlet of tlie jet apparatus at the upper part is in 
direct communication with the steam space of tlie apparatus, and steam therein ; 
and it is directly forced frdm the steam space by the end of the apparatus into 
•^5 the heating space, surrounding the heating tubes of the apparatus or evaijoratef. 
By tliis arrangement and mode of op^erating, no loss of heat or teiupemtuie 
of the steam of^low pressure which exists in the steam space can take place, 
as no cooling of it can take place; and it is compressed and its temperature 
raised by means of the jet apparatus, say, to that equivalent to a, 4, or 5 lbs. 
above atmospheric pressure, or to a pressure above that existing in the steam 
space from which it takes its steam. 

The compressor, that is the jet apparatus, may consist of a simple coned 
inlet, and a mrxin*'' and a diverging outlet part of suitable proportions; and the 
head' may be a simple case or cage with openings for the inlet of steam. Or, 
35 the inlet may be an open one entirely, and the steam led .to the nozzle by a 
pipe from outside, where the niotoj- st^am regulatijig cock woidd be employed, 
so that there would be no working parts within the apparatus. 

This apparatus would draw off and compress a part of tlie steam evaporated, 
wKicb would be used over again as stated for evaporating other liquid; and 
40 the remainder of the steam generated would be passed to a. heater, to which 
the liquid to be evaporated ia passed, and so pre-heated. 

In evaporating eca-water for making fresb water from se a water , in eases. 
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where the differencee of pressure between the teating steam and the liauid 
being evaporated are small it is necessary, in order that the appaS^ua and 
system may work proper y, that the liquid; namely, the salt wateF^ nJt con- 
centrated beyond a certain amonnt, and therefore, a certain qnantity hae t^ S 

Thrhro"^^ q°«^tity in such a case, is lalge 

be eTSwSted S '^''^f^^ ^ «^tent by heathig the water to 

Tf' , ^ ? T^'***'" * separate heater; whilst also u furtker 

^L^Soi'r^^^!''' the water by the water resulting fr^m t^^ 

condensation of the heatmg. steam; and these heaters, which may be of anv 

fl,: t . ^® evaporating apparatus being horizontal or an inclined type 

the jet apparatus will be placed in a steam space or chamber oi- a dome on 
tl^TA ' ^^'^ •* vertically "disposed as in the LmS caS 

described, or horizontal, or in any other position, diechargini? its steam dfre^tW 

s^ingk oJ;.'' ^ °^ apparatus would be employed, instead IK l^gi 

Dated this 24th day of July, 1913. 

E. R. HOTSTON. & Co., 
• . Applicant's Patent Agents, on 

-- • I'ower Building, Water Street, Liverpool, and 

265^ Strand, London, W.C. 

COMPLETE SPECIPICATIOW. 

Improvements in Liquid Evaporating Apparatus! 

1, AxFKEJ) CHAPMAjr, of 17, York street, Liverpool, in the Countv of oa 
Lancaster, Engineer, do hereby declare the nature of tiiis invention^ £ ^ 

V^li"^ ^".^^■^^'I'T^' *° ^ particularly described and 
ascertained m and by the foUowmg statement: 

This invention has reference to apparatus for evaporating liquids, suck as for 
concentrating Uquids; and it relates more particularly to that type of apparatus 30 
wherein the steam or vapour given off from the liquid being^vaporat^d and 
concentrated, or some of it, is compressed by a steam jet apparatus witkin the 
steam space of the apparatus, and its temperature raised; and such compressed 
steam, together with the steam used as the motor of the jet apparatus, is 
utilized to heat and evaporate further liquid; and tlus invention consists of 35 
the particular arrangement of parte shewn in and set forth with reference to 
the drawing, namely, the heating space into which the compound steam is 
introduced consisting of a cylinder of the full diameter of the wWe vessel.' and 
lying between upper and lower tube plates in which the ends of the heatin«' 
tubes are fixed, - the steam jet conapressor placed on this upper tube plate; I 40 
liquid chamber below the lower tube plate, and the liquid chamber and steam 
space above the upper tube plate. The steam jet compressor thus delivers 
directly mto the centre of the heating chamber, and heats the vertical keatine 
tubes which extend through it; and the liquid from the lower liquid chamber 
passes through these tubes into the upper chamber, in the steaan space of which 46 
tne nead of ttie steam jet compressor stands. 

The drawing shows the apparatus in vertical section. 

a rejiresents the evaporating vesrfel which as shown is of the verticsd type: 
and I IB the nest of tubes fixed in upper and lower tube plates e, secure/ in 
«i^ff; * t^VtS^^^*'*""** the lower portion of the vessel, to the outside 50 
surface of which the heatmg steam is appked; the kquid existing only below 
and above the nest of tubes fr, and passing through them." 
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d is the steam jet forcing apparatus above referred to, and e is the pipe con- 
veying steam of high pressure to it, which serves as the motor or compressing 
steam. 

The head of the steam jet compressor d has a perforated case, which will 
'3 stand above the level of tbe liquid contained in the vessel a ; and through the 
•apertures of which the steam to be compressed is introduced, and is forced and 
compressed by the steam jet in the well known way. 

This diverging discharging tube of the steam jet apparatus is fixed over an 
aperture in the centre of the upper tube plate and the steam compressed by 
10 it is discharged into the central space of the tube chamber round the tubes; 
and by the rise of temperature resulting from this compression, say up to that 
equivalent to 3, 4, or b lbs. above atmospheric pressure, or above that existing 
in tbe steam space from which it takes its steam in the upper part of the 
vessel a, tlAe heat, both of the steam so compressed and the . motor steam, is 
15 transferred to the liquid passing or cii»culatiug through the tubes h and is con- 
densed; and the steam given off or evaporated from the liquor thus heated is 
again introduced into the steam jet compressor dy and is again employed, and 
so on the steam works continuously. 

The steam compressor d cannot take all the steam generated in the vessel a, 
20 and the overplus quantity generated is passed by the pipe A to a pre-heater i 
of any known suitable kind, through which the liquid to be evaporated is passed, 
and 60 heated; the conduit for the liquor to the pre-heater, and from the pre- 
heater to the bottom chamber of the vessel a, being marked k and Z, respectively. 
* In evaporating sea- water for making fresh water from sea water, in cases 
25 where the differences of pressure between the heating steam and the liquid 
being evaporated are small, it is necessary, in order that the apparatus and 
system may work properly, that tlie liquid, say, salt water, is not concentrated 
beyond a certain amount, and theiefore, a certain quantity has to be con- 
tinuously discharged, and this quantity in such a case is large. 
30 Having now particularly described and asceriained the uature of my said 
invention, and in what manner the same is to be performed, I declare that 
what I claim is: — 

The apparatus for evaporating liquids particularly as set forth with ^efel^ence 
to and shown in the accompanying drawings, namely, a vertical cylindrical 

35 apparatus having between lower and upper portions, serving respectively as 
liquid, and liquid and steam chambers, a chamber of the same diameter as 
these lower and upper vessels, and separating them, and lower and uj^per tiibc 
plates c extending across the apparatus and fitting between the casing of the 
lower liquid chamber and the casing of the steam chamber, and also between 

40 the casing of the steam chamber and the casing of the liquid and steam chamber, 
respectively; a steam jet compressor fixed on the upper tube plate Cy and 
liaving its head within the steam space of the upper chamber, to which the 
steam of high pressure is conducted by the pipe e extending through this 
chamber; and vertical heating tubes h fixed in the upper and lower tube 

45 plates Cy all as herein set forth and shown. 

Dated this 22nd day of January, 1914. 

E. E. BOYSTON & Co., 
Applicant's Patent Agents, 
Tower Building, Water Street, Liverpool, and 
50 Donington House, N^orfolk Street, London, W.C. 

Beference has been directed in pursuance of Section 7, Sub-section 4, of the 
Patents and Designs Act,* 1907, to Specification No. 2967, of 1878. 
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